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UNIT 4: GENETICS & BIOTECH STORY

FACT: SCIENTISTSARE DEVELOPING NEW KINDS OF CORN WITH
TRADITIONAL GENETICSAND WITH BIOTECHNOLOGY

LESSON 1: Rate that Trait (Math)*
LESSON2: Genes-R-Us (Science)*
LESSON3: Wonder Corn (Multidisciplinary)*

LESSON4: FarmorPharmacy?  (Science, Social Studies, Current Events)
Jr. & Sr. High Students

* All Lesson Plans are adaptable for ALL ages!

ELIZABETH LEARNS WHY SHE HAS BLUE EYES

The day Elizabeth turned 16 she took a hard look at herself in the mirror. “It’ll do,” she thought, and smiled.

Her eyes were very blue, like her mom’s, unless she was wearing her green contacts. Everyone said she looked
like her mom. But her hair was thicker, and she was taller. Her teeth were straighter too.

“You’re a hybrid,” her mom always said. “"You have the best characteristics from both your dad and me. You
have the worst too. But in most respects you’re an improved version. That’s what hybrids are. Corn breeders
choose parents with desirable qualities, then improve them in the next generation.”

Elizabeth didn’t like being compared to a corn plant. She was tired of her mother using agricultural examples for
everything. She was going to become a pediatrician and help save the lives of sick children. Corn was not her
thing.

Well, on second thought, maybe she’d become an archaeologist. When she was 13, a group from the university
had been studying the site where Native Americans had lived on her farm 1,000 years ago. She’d joined them
for a few days, sifting dirt for arrowheads and pieces of pottery, and she’d been there when they’d found a
grindstone. Standing there that day, touching that rock, she had seen, heard, and felt the women and children of
that ancient village grinding corn between two stones. Grinding corn so they could eat! It still gave her
goosebumps.

So, her plan was to become either a doctor or an archeologist, and it had been her plan for two years. That’s
why, in eighth grade when her teacher said she had to do a science fair project, she’d decided to do it in one of
those areas.

The archaeology professor had helped her out. He’d offered to provide her with corn seeds like the kind that
had been planted by those native people. He said they were the first farmers in the area, and he’d collected five
kinds of the seed they’d used. He thought it would be interesting for Elizabeth to compare old varieties of corn
to new ones.
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Corn again. It wasn’t like she’d wanted to please her mom or anything. It was like she couldn’t think of anything
better to do.

But she’d done a great experiment, and even won a trip to the state science fair. She’d learned something too.
She’d learned the Native Americans had saved corn seed from one year, then planted it the next, and they’d
used sticks to plant it, poking it into the soil as evenly as they could. The seed they planted did well in those
conditions. Modern seed wasn’t saved from year to year, and it was adapted to machines that could plant
evenly across a field. It didn’t grow when she planted it too deep.

Oh, this was ridiculous. Help! Here she was, sweet sixteen, looking in the mirror, thinking about corn. She
needed a psychologist.

No. She needed to pay attention to her thoughts. Maybe she wasn’t being fair. Maybe corn was cooler than she
thought. She was cool—look at that smile. Her brain was just making some mysterious connection between
herselfand corn; a connection she didn’t understand yet.

She loved it when her mind came up with these things.

Maybe it had to do with becoming a doctor. Her mom had managed to slip in comments about corn being used
to make medicine. Man, her mom drove her nuts. She said they’d discovered ways to create corn that was
higher in certain nutrients, so whoever ate it would be healthier. And they could make it higher in protein, or in
oil, or in starch, depending on what people wanted. They could even make corn into operating gowns for
surgeons.

Scientists could do that by studying the genes of the corn plant. If they could identify every single gene in the
corn plant, they could use that information to improve corn.

Improved corn. Hey, not bad. They could make it sweeter or taller. More nutritious. Easier to make into plastic,
or ethanol. She thought her mom had even talked about corn that could protect itself from insects. Cool—
armored corn.

So, what did this have to do with her?

Well, maybe someday she’d be a great doctor who discovered a cure for a terrible disease. Maybe she’d figure
out how to insert that cure into a corn plant. So farmers could raise that cure in their fields. So there’d be
enough of that cure for everyone. So it wouldn’t be too expensive for poor people.

Elizabeth, the great, famous doctor who saved the world using corn. Yes. She could see her name in the head-
lines, imagine her speech as she accepted the Nobel Prize. She could feel the gratitude of generations to come.
Yes, this could be it. It was a sign!

Maybe she could get kids to take their vitamins by hiding them in corn. Hey, what if it was purple corn? That
was it! Ifshe, the greatest doctor of all time, could figure out a way to put kids vitamins in corn that was so
purple they wanted it, really wanted it, she could probably make a million dollars.

Well, she’d save the world at the same time.
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She wondered if she should try to patent the idea before someone else thought of it. Maybe there actually was
some potential in this corn genetics stuff. Potential for her. Well, for the world too.

She looked at herself again in the mirror. Good eyes. Nice earrings. Neat jeans. Jeans? Designer jeans?
Designer GENES!
Wow! What a mind! It never ceased to amaze her.

Now was that from her mom, or her dad?
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LESSON 1: RATE THAT TRAIT

SUBJECT: Math
OBJECTIVE: Students will learn some of the criteria used by farmers to select corn

hybrids, and will use numerical ratings to guide their selections, just as farmers do.
MEASUREMENT: Students will be able to use numerical ratings to compare traits of different

corn hybrids.

BACKGROUND FOR TEACHERS:

In the 1930s an important advance in corn production was made, called hybrid development. Hybrids can be
bred for specific characteristics such as yield, stalk or root strength, resistance to insects or disease, tolerance to
particular soil or climatic conditions, and much more. Today, there are thousands of hybrids to choose from, and
those numbers continue to grow.

Proper hybrid selection is a challenge for farmers. There are few decisions as crucial in determining the health
and yield of a cornfield, but it is an increasingly complicated and difficult decision. To aid in this selection, seed
companies rate their hybrids, and pass that information on to farmers. Rating systems vary from company to
company, but all attempt to list the traits a farmer looks for, and then rank each hybrid according to its perfor-
mance for that specific trait.

STUDENT ACTIVITIES:

1. Ask students to read the story Elizabeth Learns Why She Has Blue Eyes, and ask them to think about
some of the traits she described in corn—taller, sweeter, more nutritious, resistant to insects, etc. Ask
them to imagine other traits that could affect corn plants.

2. Use Worksheet 1 to complete the following exercises:

*  Younger students can be asked questions which can be answered by looking at which numbers are
the highest or lowest. For example: Which corn hybrid has the strongest roots? Which plant is the
tallest? Which one is most resistant to Northern corn leaf blight, or European corn borer? Which
one has the highest Relative Maturity rating (in other words, which one needs the longest season to
mature)?

*  Younger students could also be asked to graph the values from one or more columns on graph
paper, and color it.

*  They could also be asked to pick a particular hybrid and draw a picture of it, based on the traits
that are most significant.

*  Older students can be split into teams of two; one student is the “farmer” and the other is the “seed
salesperson.” Ask the farmer to place an order, asking questions about specific hybrid traits. The
salesman should be able to answer the questions using the numeric ratings given.

&~ © 1999 National Corn Growers Association 4



NCGA CORN CURRICULUM - WWW.NCGA.COM
UNIT 4: GENETICS & BIOTECH LESSON 1

»  Older students can also be asked to average the values for one or more of the traits. They could
also enter this information into a computer spreadsheet from which they could create charts and
graphs.

= QOlder students can also be asked to calculate percentages; for example, what percentage of these
hybrids has a Relative Maturity over 95 days?

© 1999 National Corn Growers Association
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UNIT 4: GENETICS & BIOTECH LESSON 2

LESSON 2: GENES-R-US

SUBJECT: Science
OBJECTIVE: Students will learn that genes they inherited from their parents determined
some of their traits.

MEASUREMENT: Students will know that genes determined some of their traits.

BACKGROUND FOR TEACHERS:

During the 1860s, an Austrian monk and botanist named Gregor Mendel discovered that “factors’ determine
inheritance in pea plants. He observed that many traits, from height to flower color, seemed to be controlled by
these factors. In 1903, researcher William Sutton made the connection between Mendel’s factors and chromo-
somes—microscopic structures in the cell nucleus that carry genetic material. The genetic material itself, known
as deoxyribonucleic acid (DNA), was discovered by Johann Miescher in Switzerland in 1869. Yet it wasn’t until
two researchers, Francis Crick and James Watson, proposed a double-helix structure for the molecule that we
began to understand how this material carries the genetic code of life.

A gene is a unit of information that can be passed on to offspring. It is a segment of DNA. Genes help determine
whether your hair is straight, whether your eyes are brown, and whether you can curl your tongue. They also
may help determine whether you’ll get a certain disease, have a learning disability, or be a gymnastics champion.
Genes are powerful influences on physical and mental characteristics. Yet genes don’t exist only in people.
Genes make hens white or speckled, give frogs smooth skin and let roses smell sweet.

They influence all the traits of corn covered in Unit 4. Lesson 1. Genes are found in all living things!

As mighty as genes are, however, it’s important to remember that environment also helps shape organisms. A
person might have a genetic predisposition to be tall, yet be short because of poor childhood diet. A plant might
inherit a tendency to produce bright red blooms, but be unable to flower because of lack of nutrients. (Nutrients
needed for corn are discussed in Unit 2. Lesson 2.) The interactions between a living thing and its environment
affecthow it will turn out.

Domineering Genes

With some exceptions, every organism has two of each kind of gene. An offspring gets one of each type from
each parent. Genes are usually either dominant or recessive. A dominant gene is expressed in the offspring no
matter what gene the other parent contributes. A recessive gene is expressed in the offspring only if both parents
contribute recessive genes. [f you have blue eyes, both of your parents contributed a recessive blue gene. And
yes, it is possible for two brown-eye parents to have blue-eyed children, if both contribute the recessive blue-
eyed gene.

Mutations Rule

Over the billions of years the earth has been around, plants, animals and other living things, have evolved
through the changing of genes. Genes have been transferred, deleted and mutated between generations. These
changes led to life as we know it today.

¢ © 1999 National Corn Growers Association 8
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Mutation produced the countless variations of living things we see around us. Most mutations place a living thing
at a disadvantage—for example, a mutation might produce a white caterpillar that is easily spied by predators.
Some mutations, however, give an individual a better chance of survival. Individuals with such mutations are
more likely to survive to have offspring, so over time, this mutant gene will likely become established in the gene
pool (the genes of a breeding population).

Genes Across the Ages

In nature, genes generally are transferred between members of the same species. Some new studies, however,
suggest that genes also move between unrelated organisms. For the most part, such “horizontal” gene transfer
takes place between bacteria and viruses.

Today, horizontal gene transfer also can occur through genetic engineering (See Unit 4. Lesson 4), tools of the
new biotechnology that came into existence during the 1970s. DNA can be transferred via direct injection or by
inserting the DNA into bacteria or viruses that carry it into the cells they infect. This means that traits determined
by single genes can conceivably be transferred from one living thing to another.

Characteristics coded for by more than one gene are much harder to transfer, since the contributing genes must
all first be identified, found, and isolated. The idea of moving genetic material from one living thing to another will
continue to challenge researchers well into the 21% century.

STUDENT ACTIVITIES:

1. Ask students to read the story Elizabeth [L.earns Why She Has Blue Eyes, paying close attention to the
features she inherited from her mom and dad—blue eyes, height, hair, teeth, brains!

2. Complete the activity described on the following worksheet. (Worksheet 1) In this activity, pipe cleaners
will represent genes that control certain traits. The traits were chosen as examples because these traits
are coded as single genes in people. Many human characteristics such as height or weight are coded by
multiple genes. (Example 1, 2)

There will be 10 bags, 5 representing “Mom’s genes™ and 5 representing “Dad’s genes.” The number
of pipe cleaners in each bag should equal or exceed the number of participants.

Acknowledgements:

The material in this section was derived from the book Field of Dreams: Making Sense of Biotechnology in
Agriculture, published by the National 4-H Council. (Found on the Internet at http://www.fourhcouncil.edu).
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Inherited Traits

Free ear lobe

LESSON 2: EXAMPLE 1

ey

Attached ear lobe

B (BROWN) | b (blue)
Dad | b (blue) Bb (BROWN) | Bb (BROWN)
Mom | b (blue) Bb (BROWN) [ bb (blue)

Blue eyes Brown eyes Blue eyes
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GENES-R-USACTIVITY WORKSHEET

1. Discuss how parents and children are alike. Why are they alike? (because of genes)

2. Explain that cells contain information that determines how children look, and that genes are the messen-
gers that carry the information, just as a child would carry a note to a teacher. Stress that we can’t see
genes with our eyes—they are very, very small.

3. Poll how many participants have blue eyes, brown eyes, how many have attached ear lobes, how many
can roll their tongues. (Show them the drawings of earlobes and rolled tongues! - Example 1) Ask them
to count the number of girls and boys in their family.

4. Explain that the information for some traits is dominant over that of others.
Ask, can two brown eyed parents have a blue eyed child? The answer (yes, if both have a recessive

blue-eyed gene) can be demonstrated by placing four brown pipe cleaners, two short and two long, into
abag. This would be represented by the following punnet square:

B (BROWN) |b (blue)
B (BROWN) [BB (BROWN) [Bb (BROWN)
b (blue) Bb (BROWN) [bb (blue)

The odds of having a blue-eyed child (rr) are one in four. But will this probability match what actually
happens?

Take turns drawing two pipe cleaners at a time from the bag (replace after each turn). Tally the number
of blue and brown eyed people made. Does it work out to the 3:1 ratio predicted by the punnet square?

5. Write the following on a board: (Suggestion: Limit this exercise to only two or three traits for
younger students.)
e Brown=Eye Color (long =dominant =brown) (short = recessive = blue)
Red =Tongue Rolling (long = dominant = can roll) (short = recessive = can’t roll)
Green =Number of Fingers (long = dominant = five fingers) (short =mut
White = Earlobe Structure (long = dominant = attached) (short = recessive = not attached)
Yellow = Sex (two longs = girl) (one long and one short = boy)

6. Help the students prepare 10 bags, 5 are “Mom™ and 5 and “Dad”.

e BagMom 1 (Mom’s eye color genes): Mom has blue eyes (recessive). Fill bag with 100% short
brown pipe cleaners.
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UNIT 4: GENETICS & BIOTECH LESSON 2: WORKSHEET 1 cont.

Bag Dad 1 (Dad’s eye color genes): Dad has brown eyes because he received a dominant “brown
gene” from his mother and a recessive “blue” gene from his father. Fill bag with 50% short brown
pipe cleaners and 50% long brown pipe cleaners.

Bag Mom 2 (Mom’s tongue rolling ability gene): Mom can roll her tongue because she received a
dominant tongue rolling gene from her mother, while receiving a recessive tongue rolling gene from
her father. Fill the bag with 50% long red and 50% short red pipe cleaners.

Bag Dad 2 (Dad’s tongue rolling ability gene): Dad can also roll his tongue because he received a
dominant tongue rolling gene from his mother, while receiving a recessive tongue rolling gene from
his father. Fill the bag with 50% long red and 50% short red pipe cleaners.

Bag Mom 3 (Mom’s earlobe attachment genes): Mom has attached earlobes and received domi-
nant genes from both of her parents. Fill bag with 100% long white pipe cleaners.

Bag Dad 3 (Dad’s earlobe attachment genes): Dad also has attached earlobes and also received
dominant genes from both of his parents. Fill bag with 100% long white pipe cleaners.

Bag Mom 4 (Mom’s gender genes): All females have 2 “X” chromosomes. Fill the bag with 100%
short yellow pipe cleaners.

Bag Dad 4 (Dad’s gender genes): All males have 1 “X” and one “Y”’ chromosome. Fill the bag with
50% short and 50% long yellow pipe cleaners.

Bag Mom 5 (Mom’s finger genes): Mom has five fingers and no mutant finger genes. Fill the bag
with 100% long green pipe cleaners.

Bag Dad 5 (Dad’s finger genes): Dad has six fingers due to his possession of two mutant finger
genes inherited from his parents. Fill the bag with 100% short green pipe cleaners.

7. Line the 10 bags up on a table, appropriately labeled “Mom eye genes, Dad’s eye genes, Mom’s
tongue rolling genes, etc. Split students into teams of two, then have each student pick one pipe cleaner
from each bag.

8. After all are finished, ask each team to decide, and then describe or draw, what their “person” will look
like (male or female, blue eyes or brown, tongue rolling ability or not, five or six fingers, attached
earlobes or not). Share these results with the classroom.

Eyes: Offspring of these two parents should be 50% blue eyed and 50% brown eyed. Mom always
contributes a recessive blue gene, while dad contributes a blue gene half the time and brown gene

the other half.
Tongue rolling ability: Offspring should be 75% tongue rollers and 25% non-tongue rollers. This
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result can be predicted from the punnet square given the genes of the parents. In reverse, the
genetics of the parents could have been deciphered from the ratio of tongue rollers to non-tongue
rollers among the offspring.

e Farlobes: 100% of the offspring have attached earlobes, since both parents possessed only domi-
nant genes for this trait.

e Gender: Justlikereal life, 50% of the offspring will be females, and 50% will be males. Females
always have two X chromosomes and males always have one X and one Y chromosome.

e Fingers: All offspring have 5 fingers. This is an opportunity to point out how dominant normal genes
can cover up a “defect” caused by recessive genes. The offspring, while having five fingers (normal),
are “carriers’ of the “recessive-mutant” gene.

¥ © 1999 National Corn Growers Association 13
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LESSON 3: WONDER CORN

SUBJECT: Multidisciplinary

OBJECTIVE: Students will define the word “biotechnology’ and will use their creativity
to invent new kinds of plants that offer benefits to the world.

MEASUREMENT: Students will be able to define biotechnology as “using a living thing to
make something useful” and will have stretched their minds, imagining ways that this
technology might change the world.

BACKGROUND FOR TEACHERS:

Biotechnology is simply using biological processes to make things for humans. Bread, for example, is made
using biotechnology. The biological activity of the yeast helps dough rise, creating a low-tech product with the
help of active microorganisms.

Since humans have been making bread for thousands of years, we could say that biotechnology is an old
process. But today when people talk about biotechnology, they are discussing high-tech applications involving
transferring genetic material between organisms. This process uses the tools of genetic engineering, or recombi-
nant DNA technology.

STUDENT ACTIVITIES:

1. Ask students to read Elizabeth L.earns Why She Has Blue Eyes, paying close attention to her insights
into new and better kinds of corn, particularly the “armored corn,” that is resistant to insects.

2. Older students can be given this “biotech quiz” without any introduction. (Worksheet 1) When they’re
finished, review the correct responses, then continue with the rest of the lesson.

3. (Younger students can begin with this yeast/bread example of biotechnology, even baking bread if
youwant!):

Talk about bread making. Explain that using living things (yeast) to make things we use (bread) is very old.
The yeast is alive and as it grows in the warm water and sugar, it gives off carbon dioxide that causes the
bread to rise.
= Define biotechnology on the board, or in your own words for younger students.
Biotechnology uses biological processes to make products. It has been used for centuries to make
things, including beer and bread using yeast. It s a process in which living things are used to
make other things.
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4. Explain that today scientists use other living things, such as bacteria and plants, to make new products too.
This is the new biotechnology, or genetic engineering. It is not quite the same thing as adding yeast to bread.
It involves moving genes between living things. It changes the traits of the organism that receives the genes.
»  Define genetic engineering for older students:
Genetic engineering is a new biotechnology. It uses molecular tools to move genes from one
organism to another, changing one or more traits of the recipient organism.

5. Explain the process of genetic engineering using this film analogy. If you have an old movie or video film, use
ascissors to “cut” some frames out and “splice” or “paste’ them in different sections. (Example 1)

“Let s say you and your friends are making a videotape to send into a television show. You re taping
segments of people skiing down “Suicide Hill.” Many people fall. Others swoosh gracefully to the
bottom. You'd like to put together a tape of people falling, one right after the other. How could you
do this?

Well, you could cut and splice...

Now, suppose you want to raise a lot of corn in a field. The only problem is that corn plants are
often attacked by corn borer insects. If there were a way to keep the insects from eating the corn, you
could grow more.

A friend of yours suggests you take a gene (See_Unit 4, Lesson 2 for more information on_genes)
from a bacterium that kills corn borers, place it in the genetic material of the corn plant, then cross
this plant with other altered plants. The genetic material from the bacterium is “cut” with an en-
zyme, just like the scissors, then “pasted’ into the corn genetic material. Wow! You’d have a corn
borer resistant plant!

Well, it s not that simple, but is it science fiction? No, it’s recombinant DNA (genetic engineer-

ing).”

6. The picture on this handout illustrates this “cut” and “paste” biotechnology. Older students could be quizzed
on the eight steps. (Example 2)

7. Now for the creative part! Ask students to brainstorm a list of ways to improve corn and corn plants. (Unit
1 has information about corn plants). Do not limit their imagination. Tell them anything is possible for this
exercise! They might want to work in small groups, or teams of two.

»  Forexample: Corn plants would be better if they could protect themselves from insects that hurt
them (Elizabeth’s “armored corn’). Corn plants would be better if they did not freeze in cold
weather, so farmers could grow them all year. Corn plants would be better if they could grow
without much rain or sunlight. Corn would be better if it had medicine in it for people (Elizabeth’s
idea for purple corn with vitamins for kids.) Corn would be better if were easier to turn into clothes
we could wear. (See Units 8 and 9 for more uses of corn.) Corn would be better if it were easier to
pick. Corn would be better if it would stay fresh longer. ETC!!

. © 1999 National Corn Growers Association 15
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8. Now, ask students to think of something in nature that already has the good thing they want to see in corn.

= Forexample: Is there a plant or other organism not bothered by freezing temperatures? Is there a
plant or other organism that can grow without much rain or sunlight? Is there a plant or other
organism that is easy to pick?

9. Finally, ask students (or teams) to combine the solution they thought of in #8 with a corn plant, to make a
“Wonder Corn” that can solve the problem they thought of in #7.

= Forexample, since a pine tree does not freeze, a student could imagine a Wonder Corn that can
grow all winter growing in pine trees. ..

The purpose of this exercise is to allow students to imagine what might be possible, NOT what is practical.
(Older students in the math or social studies choices can discuss feasibility and ethical issues!)

Then ask students to complete one or more of the following:
= Art: Draw their “Wonder Corn.” (Or build it from any material they choose.)

» Language Arts: Write an essay about their “Wonder Corn” describing how important this new
corn will be for the world.

= Math: Develop a business plan, complete with financial budgets, for getting this corn to market, and
then selling it.

= Social Studies: Act out a debate between two political candidates discussing the ethics, or the pros
and cons, of their “Wonder Corn” creation.

= Music: Write a tune with words, to be used as a radio commercial for their “Wonder Corn.”

Acknowledgements:
Some of the material in this section was derived from the book Field of Dreams: Making Sense of Biotechnol-
ogy in Agriculture, published by the National 4-H Council, found on the Internet at www.fourhcouncil.edu
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Plant susceptible to insect feeding

insect resistant gene

Bacterium

Plant DNA

Nucleus

Plant Cell

———————

Bacterial DNA Plant DNA

Insect Resistent
Plant

8 Steps to Creating New Plants

|dentify the trait you want.

Identify the source of the gene

Isolate the gene from that source

Adjust the gene to confer the desired trait.

Transfer the gene to plant

Test to see if the trait you wanted is there.

If it is, go to step 8. If it isn’t, go back to step 5.

Run field trials to:
a) make sure there are no detrimental effects of the gene
b) the gene works the way you want it to
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UNIT 4: GENETICS & BIOTECH LESSON 3: WORKSHEET 1

Biotech Quiz

1. Biotechnology (say bye’-o-tek-nawl’-o-jee) is (circle one):

a.) using nuclear power to make life from nonliving things such as rocks and soil
b.) using microorganisms, plant cells, or other living things to make things

c.) a rare species of owl
d.) a technique that uses lightning bolts to create new life

2. Circle all the things below made using biotechnology:
a.) bread
b.) cheese
c.) penicillin
d.) delayed-ripening tomatoes
3. Genetic engineering is (circle all that apply):

a.) changing living things by changing their genes

b.) the deliberate transfer of genes between and among species by humans.
c.) changing stones into living things

d.) dependent on finding and moving DNA

4. To make a pea plant that produces more peas, we could (circle all that apply):
a.) selectively breed pea plants that produce a lot of peas with each other
b.) use glue to stick many pea pods option a plant
c.) feed a plant lots of fertilizer and hope it will produce lots of peas
d.) assuming we could locate and isolate the genes that could make more peas, transfer them to our
plant
5. Biotechnology began:

a.) about five years ago

b.) about 35 years ago

c.) about 135 years ago

d.) more than 10,000 years ago

6. Genetic engineering techniques have been used to selectively move genes between living organisms:

a.) for about 5,000 years

b.) for about 100 years

c.) for about 25 years

d.) haven’t been developed yet
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LESSON 4: FARM OR PHARMACY?

SUBJECT: Social Studies, Current Events
OBJECTIVE: Students will become aware of the fact that cornfields could become
factories for medicines and vitamins, and they will begin to notice the media coverage.
MEASUREMENT: Students will be aware that the potential exists for medicines and nutrient
supplements to be produced in cornfields.

BACKGROUND FOR TEACHERS:

“Nutraceuticals” are health supplements or vitamins delivered through food. The potential benefits for the
world’s populations are awesome, especially in malnourished regions where daily diets are often low in ad-
equate vitamins or proteins. Supplementing needed nutrients through common grains such as corn, wheat, or
rice could greatly improve the health and stability of entire nations.

Ifantibodies or vaccines could also be inserted into plant-based products they could be produced more
cheaply, and also administered more attractively. Who wouldn’t rather take medicine in a bowl of corn flakes
than by an injection?

Large companies are investing billions of dollars into research. Farmers are watching closely to see if they will
be able to benefit economically. They also wonder if regulating agencies such as the Food and Drug Administra-
tion will restrict on-farm production of these products.

STUDENT ACTIVITIES:

1. Ask students to read the story Elizabeth [.earns Why She Has Blue Eyes, paying close attention to her
dreams of saving the world by creating corn supplemented with vitamins, and her idea of getting a “patent”
on the improved corn plants. Ask students if they think her ideas are realistic, ethical, or if they’re only
science fiction.

2. Ask students to discuss a comment by Bill Gates in which he calls the genetic code the “software of life.”
(See Unit 4, Lessons 2 and 3 for more information on the genetic code.) Do they agree? Should private
companies be able to develop, and then get a patent, on “software of life”?

3. Encourage students to keep their eyes and ears open for articles in the newspaper, or reports on the televi-
sion, about these issues, and to bring them to the classroom.

4. Askstudentstoread those articles to the class. Discuss how biotechnology could make their lives better.
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